CD55 Regulates Bone Mass in Mice by Modulating RANKL-Mediated Rac Signaling and Osteoclast Function.
CD55 is a glycosylphosphatidylinositol (GPI)-anchored protein that regulates complement-mediated and innate and adaptive immune responses. Although CD55 is expressed in various cell types in the bone marrow, its role in bone has not been investigated. In the current study, trabecular bone volume measured by μCT in the femurs of CD55KO female mice was increased compared to wild type (WT). Paradoxically, osteoclast number was increased in CD55KO with no differences in osteoblast parameters. Osteoclasts from CD55KO mice exhibited abnormal actin-ring formation and reduced bone-resorbing activity. Moreover, macrophage colony-stimulating factor (M-CSF) and receptor activator of NF-κB ligand (RANKL) treatment failed to activate Rac guanosine triphosphatase (GTPase) in CD55KO bone marrow macrophage (BMM) cells. In addition, apoptotic caspases activity was enhanced in CD55KO, which led to the poor survival of mature osteoclasts. Our results imply that CD55KO mice have increased bone mass due to defective osteoclast resorbing activity resulting from reduced Rac activity in osteoclasts. We conclude that CD55 plays an important role in the survival and bone-resorption activity of osteoclasts through regulation of Rac activity. © 2019 American Society for Bone and Mineral Research.